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Emerging and Reemerging infections -
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Agents

* Rickettsial diseases * Chagas disease
 Mosquito-borne e Bartonellosis
diseases * Babesiosis

* Lyme disease and STARI
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Why include wildlife in the
“One Health” approach?

Reservoirs

— Understanding the ecology of pathogen
— Risks of transmission

— Potential vectors

— Diverse pool of pathogen samples

* Genetic gold mine

Sentinels

Necessary or important host to vectors (ticks)
Wildlife as victims of disease

Education



Changing ecology and vector-
borne diseases

e What is the role of wildlife?

* How are wildlife populations changing?

— Effects on pathogens and vectors?

e How does this translate into human or animal
health risks?
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Wildlife and disease: m
Complex system LN

Education/policy/ma Wildlife biology
nagement Virology
Bacteriology
Parasitology
Toxicology
Clinicians
Landscape modelers Field investigations
Disease ecologists

Field surveillance
. A

Diagnostics



Complex system

 Mortality rate
— Mortality detection!

* Diagnostic difficulties

— Molecular and serologic

* Experimental studies
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Complex system

Population data (need that denominator)

Community composition

Animal behavior
— Spatial and scale considerations

Habitat characteristics/changes
— Predictability?




Reservoirs

* FEhrlichia chaffeensis, Borrelia burgorderi,
arboviruses, avian influenza, etc.

West Nile
virus




Ehrlichia chaffeensis surveillance
using deer as sentinels

& Serologic results
o Negative
Positive

Endemnicity probability
0.0-0.1
1 0.1-0.2
0.2-0.3
03-04
04-0.5
0.5-0.6
0.6 - 0.7
0.7-0.8
0.8-0.9

I 0.9 - 1.0
Yabsley et al., 2005; AJTMH
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Sentinels

e Reservoirs

e Commonly exposed animals




2% Positive

1= 10 Results
Clo%e
C0.1%6-0.52%
0. 51%0-1%0
1. 1%6-5%
G 100t

National prevalence: 5.0%

Bowman et al., 2009 Vet Parasitol Almost 1 million dogs tested
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Murdock et al., 2009

>700 deer

-B. burgdorferi positive
(IFA + and SNAP +)

-B. burgdorferi positive
(IFA- and SNAP +)

-B. lonestari positive
(IFA + and SNAP -)

-Negative for both
(IFA- and SNAP -)




Raccoons and Ehrlichia chaffeensis

E. chaffeensis
Strain 604-5

Days p.i. R407
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Baker Co.,
CGA GA
n=13 n = 51
No. positive sitive
Agent (%) (%)

Ehrlichia chaffeensis
Serology

PCR

Clarke Co.,
CA

n =23

Leon, Liberty, and
Wakulla Co., FL
n = 52
No. positive

24 (46.1)
0

Pinellas Co.,  Broward Co.,,
FL FL
n=13 n =17
No. positive No. positive

Yabsley et al., 2008 VBZD



Spatial and pathogen effects

Anaplasma phagocytophilum

* Few human cases in the Southeast

2006
— New England, Mid. Atlantic, and N. Central — 613 cases
— Southeast — 31 cases

— Raccoons
* Reservoirs of Ap in CT (Levin etal., 2002)

* All raccoons tested in South are negative
(Dugan et al., 2004; Yabsley et al., 2008)

* Experimentally, raccoons develop long
term infections with Ap-ha but short-

term infections with Ap-Varl
(Yabsley et al., 2008)




Wildlife as victims
. West Ni!e Virus Devastating U.S. Bird
of disease Populations e

" WASHINGTON — Birds that once
3 flourished in suburban skies,
> ) " ’ ", including robins, bluebirds and
- e .- crows, have been devastated by
. S West Nile virus, a study found.

* Depending onthe  FESaas Vi

had dramatic declines across the
g continent since West Nile emerged
A _ . . . ’ in the United States in 1999,
t h | d I f : - 7 " according to a first-of-its-kind study.
p a O ge n W I I e J _— 4 5 SN #". The research, to be published
- : 2\ S SR Thursday by the journal Nature,

compared 26 years of bird breeding
surveys to quantify what had been

Species, SOMe May [ -

A blue jay on the ground in South Easton, Mass., in a 2004 file FOXNews.com's Natural Science

photo: Center.

[ ]
i "We're seeing a serious impact,” said
study co-author Marm Kilpatrick, a
' senior research scientist at the

Consortium of Conservation
Medicine in New York.

L ] L]
— E We St N I | e V I r u S a n d West Nile virus, which is spread by mosquito bites, has infected 23,974 people in confirmed cases
L °) since 1999, killing 962, according to the Centers for Disease Control and Prevention.

. ADVERTISEMENTS But the disease, primarily an avian virus, has been far
deadlier for birds. The death toll for crows and jays is
C O rV I S Hot Stock Celulas Genetica easily in the hundreds of thousands, based on the

number dead bodies found and extrapolated for what

Stem Cell BioReactor Technology. wasn't reported, Kilpatrick sald.

Organ Regeneration. Invest Today.
It hit the seven species — American crow, blue jay,

tufted titmouse, American robin, house wren,
chickadee and Eastern bluebird — hard enough to be scientifically significant.

Only the blue jay and house wren bounced back, in 2005.
The hardest-hit species has been the American crow. Nationwide, about one-third of crows have

been killed by West Nile, said study lead author Shannon LaDeau, a research scientist at the
Smithsonian Migratory Bird Center in Washington. The species was on the rise until 1999.




Wildlife as victims i
of disease

© The Cooper Omithological Society 2005

WEST NILE VIRUS DEVASTATES AN AMERICAN CROW POPULATION

CaroLEE CAFFREY'?, SHAUNA C. R. SMiTH' AND TiFFany J. WesTON!
!Zoology Department, Oklahoma State University, Stillwater, OK 74078
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from infected deer to humans is increasing.
and how one hunter may have lost his life fr




“Disease in a wildlife population is
rarely a simple, one-cause, one-effect
situation. Usually it is the product of
profound changes in the environment”

Lars Karstad, 1971




Changing landscape

* Dramatic changes have occurred and will
continue to occur

— May affect disease dynamics in multiple ways
e Pathogen prevalence
* Reservoir hosts
* Vectors

* Changes in interactions of a pathogen with other
organisms

People’s behavior and demographics
e Climate change
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White-tailed Deer Populations 1988
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Where Suitable Habitat Exists,
White-tailed Deer Are
Present At Densities Of: '

More Than 30 Deer
Per Square Mile

15 to 30 Deer
Per Square Mile

Less Than 15 Deer
Per Square Mile

Deer Are Rare
Or Absent

R
hinges (. wrkr s, W wabe. o1

\

200mues |

This big game animal distribution map was
prepared from data independently compiled by
Fish and Wildlife Agencies of the United States,
the Commonwealth of Puerto Rico, and the
U.S. Virgin Islands. Support for this joint-state
project was through Cooperative Agreement
Number 12-16-93-032, Emergency Programs,
Veterinary Services, Animal and Plant Health

Service, U.S. D of
Agriculture.
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Changes in distribution and
density of vectors

e i
A. americanum: Queen and King of
the South...and expanding '
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Percent of Total Ticks Captured
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Changing demographics and
behav
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Discovery of PM
Ehrlichia sp.

* Person hiking at Panola
Mountain State Park near

Atlanta, GA
e A. americanum from Panola

Mountain State Park, GA
transmitted agent to goats

Reeves et al,. 2008, ] Med Case Reports
Loftis et al., 2008 Vet Microbiol
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prost—t ik exprosure [ DPT

24 27 29 41 34 or 41 or 42
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MLN, BM, LU
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Yabsley et al., 2008, JWD S ey



Past and Future

e Alittle information can go a long way in

understanding the ecology of novel or
understudied organisms

 But remember to constantly question and
Investigate



Amblyomma americanum
Ehrlichia chaffeensis
Ehrlichia ewingii
Ehrlichia sp. PME agent
Cytauxzoon felis
Borrelia lonestari??
Rickettsia amblyommii??
Bartonella spp.?
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Dermacentor variabilis
Rickettsia rickettsii

Cytauxzoon felis

Babesia

sp.
MO

Babesia
duncani

Suites

Bartonella
spp. ??

STARI
agent?

i g
Ixodes scapularis and I. pacificus

Babesia microti
Borrelia burgdorferi
Anaplasma phagocytophilum

Amblyomma maculatum
Rickettsia parkeri
Hepatozoon americanum
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Old disease — Challenge to dogma

2000-2004

15 RMSF cases
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Rhipicephalus sanguineus
(common brown dog tick)
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Trypanosoma cruzi and Babesia
A wildlife
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QUESTIONS?

=

myabsley@uga.edu



